A lactophenol gel made with methyl cellulose is described as a combination clearing and mounting medium for bryophytes with delicate cell wall structure collapsing in other media such as Hoyer's Solution.
or eventual collapsing of the areolation. Dilution of the medium with water followed by gradual addition of more medium often suffices but is time-consuming and tedious. Lightowlers (198 1) recently got good results with most sensitive species of Tortula he tested by infiltrating them with polyethylene glycol ("Carbowax") before mounting in Hoyer's Solution, but (P. J. Lightowlers, in litt.) this proved effective for only a few months. Second, use of chloral hydrate in the United States is now controlled by government permit, and prepared Hoyer's Solution is no longer obtainable from biological supply houses. This paper details a new mounting medium for bryophytes and other cryptogams that is water soluble, rapid, does not collapse cells of sensitive tissue, clears cells at least as well as does chloral hydrate, and can be made from easily obtainable chemicals. It is essentially a lactophenol solution that drys to a stiffgel. Osmotic effects are generally absent, or, when detectable, very weak, and there is no evident shrinkage associated when the setting of the medium. The extremely sensitive moss Tortula flagellaris (Schimp.) Mont. There are two methods of transferring specimens to the lactophenol gel.
(1) Plant material can be transferred directly from water (I use the remarkable Pohlstoffe--Wagner, 198 1, as wetting agent). Unless well blotted, excess water on the plant material will produce a precipitate in the gel, which, however, redissolves on stirring. (2) Moist or dry plants may be placed in a drop or two of pure lactophenol (lactic acid:phenol, 1 cc: 1 g) on a microscope slide and gently heated (most convenient is a disposable cigarette lighter held sufficiently far below the slide so no carbon is deposited). This clears the material faster than the gel alone does and is especially good for preparing thick plant parts, such as capsules, for examination. It also eliminates any carbonate particles, which tend to produce bubbles on reaction with the acid. The cleared material is transferred directly to the gel.
After addition of a cover glass, the mounts are sufficiently stable to be viewed without much movement of the observed material. A stiff gel is formed through evaporation of the water component after a few days of drying (faster if a warm drying cabinet is used). Such unsealed mounts are entirely adequate for study for at least several months. Sensitive moss tissue has been seen to collapse near the edges of cover glasses after about four months. Permanent mounts can be made by sealing the edges of the cover glasses after the gel has set. After drying, any excess gel is easily removed with a razor blade or other scraper, and a cement or balsam brushed on around the mount. Clear fingernail polish is not adequate for sealing since pyroxylin (nitrocellulose) does not adhere well to glass. Its bottle, however, can be refilled with a more suitable luting agent and the brush trimmed to a point. See Gray (1954) for a discussion of good luting compounds. Note that cellulose acetate, commonly used for compounding clear household cements, is partly soluble in ethylene glycol, an ingredient of the gel. Artificial balsam made of poly (ethyl methacrylate) with butyl benzyl phthalate as plasticizer (Harleco, Gibbstown, NJ 08027, U.S.A.) provides a flexible seal strongly adherent to glass, resisting checking and flaking. Fresh, clean microscope slides and cover glasses should be used for permanent mounts to ensure a firm seal. All exposed gel should be covered with lutant.
Lactophenol gel has certain problems associated with its use. (1) Any carbonate particles clinging to the plant material will cause formation of bubbles on reaction with the lactic acid. Calciphilic species should be first soaked in pure lactophenol (lactic acid: phenol, 1 cc:l g) or in dilute hydrochloric acid until bubbling ceases. (2) The medium is rather viscous and care must be taken to avoid formation of bubbles with manipulation of the plant in the medium. Sections may be made in a small drop of pure lactophenol and a drop of the gel added afterward. (3) The medium, if well sealed, never hardens completely although the cover glass is rather firmly attached, so some care must be taken not to subject the mount to undue stress. (4) Phenol fumes are acrid, but may be dispersed with a small fan while working with the medium.
Regarding the formula given above, less phenol than lactic acid (w/v) is used to lessen the effect of addition of water (clinging to plants) that tends to produce a precipitate (stir to redissolve). Methyl cellulose of the lowest viscosity available should be used (I used 25 cP "Methocel," Fluka Chemical Corp., 255 Oser Ave., Hauppauge, NY 11788, U.S.A.). Although a mixture of gum arabic solution and lactic acid (or lactophenol) makes a good mounting medium for sensitive plants, the acid reacts with the gum eventually to cloud the mount with crystals. Methyl cellulose undergoes no such reaction. The commonly used Amann's Lactophenol clearing preparation includes glycerol, but ethylene glycol is used here because it has less osmotic effect on the plant areolation and lends greater fluidity to the medium.
Several other mounting media were tested as possible hardening or gelling agents alone or in combination with lactic acid or lactophenol. None of these proved satisfactory, largely because they effected collapse of cells of sensitive species either osmotically or mechanically in shrinking. These included the water-soluble media gelatine, sodium silicate, levulose, gum arabic, polyvinyl alcohol and carboxymethyl cellulose-sodium salt; and, in various organic solvents, polystyrene, ethyl cellulose, cellulose acetate and pyroxylin.
